Objective: Health experts and communication experts assert that the media influence individuals' health. Yet, incongruously, the public, policy-makers and the media themselves appear reticent to accept that the media could have extensive negative influence on health.
exposure to advertising. Despite growing concerns and supporting evidence that negative health attitudes and behaviours are communicated and influenced by the media, 9, 10 it is perhaps remarkable that the media, the public, and policy-makers remain-at best-skeptical about the effect of media on health. 11 Strasburger et al 11 cogently
list potential factors that could account for this apparent denial, and points out a striking paradox: why would marketers spend $4 million for 30 seconds of ad time unless they believed these ads would influence consumers? Scholarly research has consistently found profound media influences on both attitudes and behaviours, 9 ,10 including attitudes about overweight/obesity. 12, 13 Evidence suggests that advertising is related to obesity beyond the potential effects of sedentary behaviour or mindless eating associated with television viewing. 14 Potential mechanisms include biasing food preferences towards unhealthy foods or encouraging unrealistic perceptions of invulnerability to health consequences. 4 Within the obesity and eating disorders literatures, social comparisons (judging whether another person is similar to the perceiver, thinner, or heavier) influence the perceiver's body dissatisfaction, 15 the development of eating disorders, 16 and when weight-related discrimination is perceived, weight gain. 17 Weight bias (prejudice against people because of excess weight) has received increasing scholarly, clinical, and public attention in recent decades. 6 Despite increased overweight/obesity prevalence and severity, 18 bias against individuals with overweight/obesity 2 has also increased rather than decreased. 19, 20 One compelling study, conducted in 1961 and 2001, found that among varied traits that could influence the degree to which children dislike other children (eg wheelchair, facial disfigurement), children's least-preferred child trait was overweight/obesity at both times, and was drastically less preferred in 2001 than 1961, despite the increase in paediatric overweight/obesity over those decades. 20 One instrument that could positively or negatively influence public perceptions of overweight/ obesity and people with overweight/obesity is the media. News media coverage of the public-health obesity problem has increased with its increasing prevalence, and has represented views about where to lay the blame for overweight/obesity, 13 including the environment (eg increased portion sizes) and personal responsibility (eg lack of self-control). 21 An attribution of personal responsibility as the cause of overweight/obesity is closely linked with weight stigmatisation; for example, people may be blamed for their overweight/obesity by others who believe they are lazy or gluttonous. 21, 22 Moreover, an experimental study found that weight loss commercials that use "before" (ie actor with excess weight) and "after" (ie actor without excess weight) images as an advertising strategy for weight-loss products increased perceptions that weight was under an individual's control and thus their responsibility. 23 Yet, paradoxically, weight discrimination is associated with weight gain rather than weight loss.
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Popular media cast fewer actors with overweight/obesity than healthy-weight, 3 which has long-since been criticised by researchers and clinicians for increasing disordered eating by promoting a thin body type as ideal. 16 Classic studies have shown decreased model body size over time in popular media outlets such as Cosmopolitan 24 and Playboy, 25 although more recently, the trend appears to have reversed in some magazines. 26, 27 The influence of a larger bodysize norm on disordered eating or weight loss motivation is not known. Unfortunately, some research on the media's portrayal of overweight/obesity suggests that increased visibility of actors with overweight/obesity does not necessarily translate to increased ideal body size because of concurrent weight bias. For example, when actors with overweight/obesity play major roles on television, their characters are generally portrayed as less attractive with fewer romantic involvements than thin characters. 12 Furthermore, humour focusing on weight in the popular media is often directed at a person (both men and women) with overweight/obesity, modelling weight stigmatisation.
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Previous research on weight and advertising has primarily focused on the influence food ads can have on children in particular.
Food advertisements have been identified as an environmental contributor to the rise in obesity among youth. 4, 7, 12, 29 Yet despite the concern of parents, policy-makers, and paediatricians, a policy paper from the American Academy of Pediatrics estimated that children still view 50 000 television advertisements annually, of which nearly all market products high in sugar, salt and fat, and low in nutrients. 7 Moreover, concern about advertising continues to expand, as policymakers have become interested in the effects of strategically targeting food marketing at specific socio-demographic groups, including
Hispanic and Black individuals. 7, 30 Targeted marketing strategies include more advertising on Spanish-language and Black-targeted television channels than general markets, which has been shown for unhealthy foods such as cereal and sugar-sweetened beverages. 30 Exterior advertising, such as signs and billboards, have also been shown to market fast-food to low-income communities more often than high-income communities, and Black-and Hispanic-majority communities more often than White-majority communities. 31 Targeted marketing and greater consumption of sugar-sweetened beverages and fast-food among Black and Hispanic youth, 32,33 as well as higher rates of obesity among Black and Hispanic youth and adults, 18 all suggest that race and ethnicity continue to be vital characteristics to examine.
| Aim of the current study
The current study sought to describe and examine representations of overweight/obesity in Super Bowl advertisements. On the basis of weight stigma research, we hypothesised that ads casting actors with overweight/obesity would use humour and a light-hearted tone rather than a serious tone. On the basis of food marketing research, we also hypothesised that food/beverage advertisements would be more likely to include Black and Hispanic actors than other advertisements.
What's known
• The Super Bowl is a unique advertising event that has a large and diverse audience, which has great potential influence, including over health and body image.
• Weight stigma-negative attitudes about people with overweight/obesity because of their weight-is pervasive, including in media.
• How the media portray actors (eg body size) influences how viewers interpret and respond to the ad content.
What's new
• The racial/ethnic diversity of actors was similar in food/ beverage ads and in the full sample of ads.
• There were some actors with overweight/obesity in ads, who were more likely to be White than other races/ ethnicities.
• The proportion of actors with overweight/obesity was markedly lower than the proportion of individuals in the USA with overweight/obesity. 
| Coding of advertisements
A detailed, multistep coding process quantified content of Super Bowl advertisements. Four undergraduate research assistants, supervised by the first author, served as coders. The first stage involved generating variables of interest and possible codes (ie the "coding manual") and training coders. Research assistants were trained in the coding system by viewing and rating 10 advertisements, then discussing findings and problematic variables as a group. From these discussions, additional variables were added, descriptions of constructs were refined (eg "overweight/obesity" as "observable excess weight in the abdomen or face"), and coding parameters were elaborated (eg splitting "mood" into "tone"
and "emotion"). The training process was repeated three times over three consecutive weeks to maximise agreement and minimise systematic differences in coding.
During the second stage, coders viewed advertisements and rated them according to the coding manual (Table 1 has descriptions of key variables and coding system). Advertisements were divided by the year they aired and coders were randomly assigned to be a primary coder on two Super Bowl years (with no 2 years coded by the same two coders). Coder agreement at this stage was 85.7%. During the third stage, each researcher was assigned to be a secondary coder on a third Super Bowl year for which they were not a primary coder. Secondary coders resolved all differences between the primary coders. During the formal coding process after manual development, coders did not discuss any advertisements, variables or coding, and submitted their data to the first author to avoid contaminating others' ratings.
| Statistical analyses
Frequencies and proportions described the full sample of Super Bowl advertisements according to characteristics of the actors (eg race/ ethnicity, gender, body size), products, and characteristics of commercials (eg actions, tone). See Table 1 
| RESULTS

| Super Bowl advertisements from XLVI through XLIX
Advertisements (N = 241) marketed a variety of products (See Figure 1 ): 26.6% cars (n = 64), 14.5% beverages (n = 35), 11.6%
food (n = 28), 9.5% movies (n = 23), 9.5% technology (n = 23), and 7.5% financial services (n = 18). Nearly all advertisements contained people (n = 225; 93.4%) and many featured celebrities (n = 76;
31.5%). Ads were also coded by gender: 89.6% of ads (n = 216) had at least one male actor, and 79.3% of ads (n = 191) had at least one female actor.
The number and percentage of ads with actors of varied racial/ ethnic groups are shown in Table 2 
| Food and beverage advertisements
Food and beverage advertisements (n = 63 or 26.1% of all ads; see Among the 28 food commercials, Black actors were in 57.1%
of fast-food ads (n = 4 of 7), 33.3% of healthy-food ads (n = 2 of 6),
28.6% of sweets ads (n = 2 of 7), and 25.0% of savory-snack ads (n = 2 Percentage of advertisements that had at least one actor from the specified racial/ethnic group. Adjusted proportions account for multiple races/ethnicities represented in the same advertisement. US population proportions obtained from US Census Bureau.
F I G U R E 1 Food and beverage advertisements T A B L E 2 Unadjusted and adjusted percentage of ads with actors representing varied racial/ethnic groups
35 of 8). Hispanic actors were in 42.9% of fast-food ads (n = 3 of 7), and 28.6% of sweets ads (n = 2 of 7) but not in savory-snacks ads (0.0%) or 
| Weight and weight stigma
In the full sample of ads (N = 241), a lower proportion of all advertisements had actors with overweight/obesity, 14.5% (n = 35), than healthy-weight, 90.5% (n = 218; 184 ads contained only actors with healthy-weight). Of the 35 advertisements that had actors with overweight/obesity, 88.6% had at least one male actor with obesity (n = 31), and 20.0% had at least one female actor with obesity (n = 7). Only one advertisement had a child actor with obesity, and no advertisements had a teen actor with obesity. Notably, no Super
Bowl ads contained only actors with overweight/obesity; they either had some actors with and without overweight/obesity, or only actors with healthy-weight. Compared with all ads, food/beverage advertisements similarly had a lower proportion of actors with overweight/ obesity, 14.3% (n = 9; Z = 0.05, P = .96) than actors with healthyweight, 88.9% (n = 56; Z = 0.37, P = .71).
The number and percentage of ads with actors with overweight/ obesity representing varied racial/ethnic groups are shown in Table 2 .
In all ads with actors with overweight/obesity (n = 35), actors with overweight/obesity were White (n = 32; 91.4%), Black (n = 8; than serious (n = 1; 2.9%, Z = 5.94, P < .001) or neutral (n = 8; 22.9%, Z = 4.07, P < .001). Yet, differences were also significant among advertisements that only cast actors with healthy-weight (n = 183): lighthearted (n = 87; 47.5%), more than serious (n = 32; 17.5%, Z = 6.14, P < .001) or neutral (n = 59; 32.2%, Z = 2.99, P = .003). Humour occurred in 60.0% of ads that had an actor with overweight/obesity F I G U R E 2 Racial/ethnic diversity of persons with overweight/obesity in the US compared with Super Bowl ads (n = 21 of 35) and 47.0% of ads that had only actors with healthyweight (n = 86 of 183), which was not significantly different, Z = 1.41, P = .16.
| DISCUSSION
This study is the first to examine associations among weight, race/ ethnicity and characteristics of Super Bowl advertisements. Our findings were that Super Bowl actors had both racial/ethnic and bodysize diversity. Yet, notably, the proportions of Super Bowl actors by race/ethnicity, body size, and race/ethnicity within body-size categories starkly misrepresented corresponding proportions of the US population.
One of the potential mechanisms suggested by other researchers for the association between obesity and television viewing 4,7,14 is food advertising, with emphasis on food advertising targeting racial/ethnic minorities. 30, 32, 33 We examined the racial/ethnic diversity and body- obesity, yet Hispanic individuals have the highest rates of overweight/ obesity in the US population. 18 This suggests that although the media may be-intentionally or unintentionally-responding to changing body-size norms in the US population 26, 27 by including some actors with overweight/obesity, the overarching message is still that overweight/obesity affects a minority of the population. Moreover, the racial/ethnic diversity of actors with overweight/obesity suggest that this changing norm may be more acceptable within majority culture (eg White actors).
Earlier research has identified weight bias in media through character traits attributed to actors with overweight/obesity and the use of humour. 12, 28 Contrary to our expectations stemming from these findings, neither light-hearted tone nor humour were more common in Super Bowl advertisements with actor(s) with overweight/obesity than ads without any actors with overweight/obesity. This is important because it suggests that the uniqueness and acknowledged uni- Coding whether humour is weight-based or targeting an actor with overweight/obesity-beyond the current study's broad measurement of tone-would help assess for weight stigma and describe messages about overweight/obesity with more detail. This could directly relate to adults, and directly or indirectly relate to children, as has been indicated with racial bias, 36 which also warrants further investigation.
Research on viewers' reactions to and interpretations of Super Bowl
commercials could help elucidate the influence of light-hearted tone and humour related to weight. The influence advertising has on individuals, particularly through emphasis on a thin ideal, has been shown to be associated with weight dissatisfaction and unhealthy weightcontrol behaviours.
16,29
The current study is novel and represents the first exploration we have an opportunity to promote public health.
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